This study proposes a method for performance based design of a Linked Fluid Inertia Mass Damper(LFIMD). In this study, we regard high-performance as exerting inertia force relatively greater than viscous damping force. First, we study how damper's performance depends on link tube specifications. The test shows it is necessary for stable performance to ensure the rigidity of the tube. Next, we try to improve the performance through two methods. The first one is to use high density fluid, the second one is to reduce the viscosity of the fluid. We construct a theoretical formula for calculating the inertia force and viscous damping force in order to confirm the effectiveness of the method. We also conducted a series of experiments, confirming two methods are effective. Finally, we conducted a
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(11) 20 In the 2016 Kumamoto Earthquake, ground motions of seismic intensity 7 occurred twice in a short period. When subject to these ground motions, wooden structures with stiffness decreasing type of load-deformation property are very likely to collapse. In order to provide for this type of severe earthquake, we have been developing a response control method is for low-rise structure with a variety of dampers. Among them, a negative stiffness control method found to be advantageous to reducing the absolute acceleration response. The negative stiffness is produced by making use of high speed moving fluid's inertia mass. However, most existing fluid dampers have not made the best use of inertia mass effect because their damping effect is dominated by viscous damping force.
In this paper, we propose a method for performance based design of a Linked Fluid Inertia Mass Damper (LFIMD). In this study, we regard high-performance as exerting inertia force relatively greater than viscous damping force. The damper is composed of two cylinders, two piston rods and two link tubes that connect each oil chamber of a pair of cylinders.
There is no orifice on the piston and the fluid runs in the tube at high velocity when piston rods move back and forth. The damper has three distinguished mechanical properties; they are damping effect by viscous fluid, inertia mass effect by moving fluid at high velocity and the displacement control by hydraulic link mechanism. The damper is advantageous to reducing response acceleration, because the load-displacement relationship of the damper exhibits negative stiffness by inertia force, which works to reduce the inertia force in the whole structure. The LFIMD can exert negative stiffness by means of simple passive mechanism.
In the first part of the paper, we study how damper's performance depends on link tube specifications. If we use a softer plastic tubes, the damper exerts smaller link effect. But, in the case of using more rigid copper tubes, two piston rods link fairly well and load-displacement relation of the damper draw a clear oval with negative stiffness. The test shows it is necessary to use rigid tubes to exert stable linking performance and large damping force.
In the Second part of the paper, we try to improve the performance of the damper. There are two methods; first one is to use high density fluid and second one is to reduce the viscosity of the fluid. The first method is to achieve high-performance by directly increasing inertia force. The second method is to relatively increase the inertia force by reducing viscosity of the fluid. We confirmed by experiments that two methods are effective for high performance.
In the last part of the paper, we conducted a shaking 
